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Policy Instruments and Greenhouse
Gas Emissions from Transport in
the UK
MELINDA ACUTT and JOHN DODGSON
1
‘There is now general recognition that a continuing upward trend in road traffic
would not be environmentally or socially acceptable. The need is to find
transport policies for the UK and Europe which will be sustainable in the long
term.’
Transport and the Environment (Eighteenth Report of the Royal Commission on
Environmental Pollution, 1994), para. 14.1.
I. INTRODUCTION
A major focus of concern about the environment and the prospects for
sustainable development is the transport sector. This sector has been growing
rapidly, and growth is forecast to continue. Moreover, transport’s environmental
consequences often appear to be difficult to control. In particular, transport is the
fastest-growing contributor to greenhouse gas emissions in the UK, especially
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through the growth in road traffic. There is also concern about the health
consequences of more localised emissions. In this paper, we review the impact of
the sector on atmospheric pollution, and consider the alternative impacts of the
different policy instruments available. The paper models the impact on passenger
transport of the fiscal instruments adopted by the government, and contrasts
them with alternative policies that have been advocated.
II. TRANSPORT AND ATMOSPHERIC POLLUTION
1. Transport Emissions
Transport contributes to the atmospheric emission of a number of pollutants,
including carbon dioxide (CO2), carbon monoxide (CO), nitrogen oxides (NOx),
volatile organic compounds (VOCs), particulates and lead. A number of health
problems have been linked to transport emissions, and the Eighteenth Report of
the Royal Commission on Environmental Pollution, Transport and the
Environment (1994), draws together evidence from a wide range of bodies.
However, this paper is largely concerned with the impact of transport
emissions on global climate change via increased greenhouse gas emissions. The
5greenhouse effect is a naturally-occurring phenomenon: gases such as water
vapour and CO2 in the atmosphere trap heat that would otherwise be lost into
space, thus maintaining temperatures at the earth’s surface capable of supporting
life. Man-made emissions of a number of these greenhouse gases are increasing
the natural level of concentrations in the atmosphere. The scientific models
underlying predictions of the effects of increased concentrations are incomplete
in their coverage and predictive capacity. However, the latest assessments show
an uncontrolled emissions scenario leading to an unprecedented rate of increase
in global mean temperature, producing rises of between 1.5 and 4 degrees
centigrade by the year 2100 (Houghton, 1996).
The transport sector contributes to emissions of a number of greenhouse
gases, including CO2, nitrous oxide and (to a limited extent in the UK) CFCs. In
addition, the sector contributes to emissions of CO, NOx and VOCs. These three
gases are precursor gases which react in the atmosphere to produce greenhouse
gases, particularly tropospheric ozone. An accurate quantification of the climatic
effect of changes in ozone is not yet possible, but the Royal Commission on
Environmental Pollution (1994, p. 39) suggested that it contributed 5-10 per cent
of the overall enhanced greenhouse effect in the 1980s. In contrast, CO2
contributed 65 per cent of the enhanced effect. While global warming potential
(GWP) figures for different time horizons are available for CO2, methane,
nitrous oxide and CFCs (Department of the Environment, 1994, p. 1), it is not at
present possible to provide clear indices of the relative GWP per unit of CO,
NOx and VOCs compared with that of CO2.Greenhouse Gas Emissions from Transport
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2. The Growth in Transport Demand
Total transport demand in Great Britain has been rising steadily. Passenger
demand has grown from 403 billion passenger kilometres in 1970 to 689 billion
in 1994. Surface freight transport demand has grown from 113 billion tonne
kilometres in 1970 to 169 billion in 1994. Passenger mode share by private car
rose from 74 per cent to 87 per cent, while bus and coach share fell from 15 per
cent to 6 per cent. Absolute levels of rail use have remained relatively constant
over the period, but as total passenger travel has been growing, the share
accounted for by rail has fallen from 9 per cent to 5 per cent (Department of
Transport, 1995). In effect, these changes in modal share mean that the modes
with the greatest potential for pollution have grown fastest.
The Department of the Environment’s recent report, Indicators of Sustainable
Development (1996), notes that, since 1970, the amount of car travel has almost
doubled to an average of 10,500 kilometres per person per year. The increases in
travel partly reflect the way in which average journey lengths have been
increasing. Average distances travelled to work have increased by 40 per cent
over the last 20 years. The length of the average shopping trip has increased by
35 per cent, and the average journey for taking children to and from school has
increased by 40 per cent.
3. Growth in Energy Use and Emissions
Fuel use for road transport has risen by nearly 90 per cent since 1970, and now
accounts for a quarter of total final energy consumption. The growth in energy
consumption has, to a large extent, mirrored the growth in traffic, since, in
contrast to other sectors of the economy, there has been little improvement in
energy efficiency. Although lead emissions have fallen with the switch to
unleaded petrol, the growth of traffic and energy use has led to increases in
atmospheric pollution. Carbon dioxide emissions have grown with fuel use.
Road freight transport is the major source of black smoke emissions, particularly
associated with particulates of less than 10 micrometres diameter (PM10s) which
can be inhaled into the deeper parts of the lung and which are suspected (see
Bown (1994)) of creating serious health hazards. Emissions of NO<MV>x from
road passenger transport are now more than two-and-a-half times higher than in
1970. Emissions of VOCs from road passenger transport increased by 85 per
cent between 1970 and 1990, while CO emissions from road passenger transport
more than doubled (Department of the Environment, 1996). However, the last
three of these emissions have started to decline in recent years because of the
introduction of catalytic converters on new cars.Fiscal Studies
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III. ALTERNATIVE POLICY INSTRUMENTS
In this section, we review the main alternative policy instruments available to
reduce atmospheric emissions from the transport sector. These instruments and
their main likely impacts are summarised in Table 1.
Taxes on externality-creating behaviour will improve resource allocation and
will also raise revenue that can be used to reduce distortions elsewhere (the
double dividend effect: see Goulder (1995)). For a pollution tax to have such a
desired effect, it is necessary to devise an effective tax instrument. Such an
instrument must be related to the damage an extra unit of pollution imposes. This
requires not only that the tax be levied on the source of the pollutant, but also
that the effects of an extra unit of the pollution are the same whenever a given
amount of the pollutant is emitted. There are two reasons why this might not be
the case. First, pollution might have localised effects, so that costs differ in
different areas. Second, marginal effects might differ from average effects — for
example, at low levels of emissions, marginal costs may be low, but they may
rise as the total amount of the pollutant rises.
Directly metering emission levels from all mobile sources would be
impractical due to the high cost, so the difficulty is then on what to base the tax.
In the case of CO2, a direct relationship exists between the amount of any
particular fuel consumed and the level of emissions. Moreover, the impact of a
given amount of CO2 on global warming is the same wherever it is emitted. The
amount of fuel consumed can then be used as a suitable tax base. Such a policy
could be extended to cover all combustible fuels, with rates differing according
to the carbon content which is directly related to the CO2 emissions created by
burning the fuel.
2 The electricity generated for public transport propulsion would
then be taxed in line with the fuels used to generate the power.
While fuel is a suitable tax base for CO2, it is not an effective base for the
control of other transport emissions, since the direct relationship between fuel
consumed and emissions produced only holds for CO2. Other emissions can be
reduced by altering the composition of fuel or by using `end-of-pipe’ technology
such as catalytic converters which filter out pollutants produced during
combustion. Differential taxes according to fuel additives can work for a small
number of additives — a good example is the tax differential between leaded and
unleaded petrol. However, to tax fuel differentially according to a large number
of pollutants would be complicated, costly and impractical. When end-of-pipe
technology exists and pollutants can be filtered out after production, a tax would
need to be charged not only according to the content of the fuel, but also as to
whether the user of the fuel had an effective filter or not. Consequently, because
fuel tax would be relatively ineffective as a tool to reduce such emissions as
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NOx, CO and VOCs, regulations requiring the fitting of catalytic converters are
more effective. Under EC Directive 91/441/EC, catalytic converters are required
for most new petrol cars from 31 December 1992. These considerably reduce the
emissions once the engine has warmed up, though they do not control emission
levels while the engine is cold (the ‘cold-start’ problem).
Road pricing schemes can be used to charge road users and encourage more
efficient use of the infrastructure and lower levels of pollution. The government
published a Green Paper on motorway charging in May 1993 (Department of
Transport, Scottish Office and Welsh Office, 1993). This considered alternative
charging schemes for motorway traffic, including conventional tolling with toll-
booths (which was rejected), a permit system and electronic meters. A number of
alternative charging rates per mile were also considered. Although the document
made some estimates of the likely diversion to other roads, it did not evaluate the
costs of such diversion. However, later studies on economic disbenefits of traffic
diversion in five area assessments conducted by the Department of Transport
were reviewed by the House of Commons Transport Committee in its 1994
report, Charging for the Use of Motorways. The MPs concluded that `These
results, based on the Department’s own procedures and computer models,
suggest that current Government proposals may not meet the environmental and
efficiency policy objectives set out in the Green Paper’ (House of Commons
Transport Committee, 1994, para. 181).
A road pricing policy that charged at marginal cost to cover congestion and
environmental pollution would need to cover the entire road network and
differentiate at least by road, time of day and type of vehicle. It is unlikely that a
feasible policy could be designed to control both congestion and pollution
effects of traffic, and most proposals and policies have been aimed at congestion.
This means road pricing will only have an indirect effect on emissions, as prices
would not be differentiated by emission levels, though they may be reduced as a
by-product of reduced congestion. A number of urban road pricing trials have
been conducted, for example in Cambridge and Oslo, but a major problem is the
political opposition to the introduction of schemes.
Variable excise tax on the purchase (or annual licence) of a car could be used
to encourage a shift towards smaller, more fuel-efficient cars, or cars with
particular end-of-pipe technology. While the UK, New Zealand and Norway
have a fixed annual car ownership tax, other countries’ taxes are differentiated
by engine size (for example, Australia, Austria, Belgium, Germany, Greece,
Ireland, Italy, Japan, Portugal, Spain, Switzerland) and/or weight (for example,
Australia, Denmark, Japan, the Netherlands, Sweden, Turkey) (International
Energy Agency, 1991, p. 42). The Royal Commission on Environmental
Pollution recommended that annual excise duties in the UK should be based on
the fuel efficiency of the car when new, and should be steeply graduated. Such
taxes would affect the car purchase decision, but would not affect the marginal
cost per kilometre driven.Fiscal Studies
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Older cars often tend to be higher polluters because they incorporate older
technology, while efficiency may decline with use. Consequently, incentives
(bounties) could be introduced to encourage the scrapping of older vehicles.
Impacts of such a policy are difficult to model due to the complicated effects on
the second-hand car market. Second-hand car prices will not fall below the level
of the scrappage payment. Consumers scrapping old cars may demand only
slightly newer cars, causing a ripple of effects up through the car market.
Finally, subsidies to public transport could be used to attract a transfer of
traffic from cars. The attractiveness of public transport can be improved by
lower fares, faster travel times or increased quality of service. Some car trips will
be switched to public transport, but a danger is that new public transport demand
will be generated by the improvements. The overall effect of the policy then
depends on the relative size of the reduction in car use and the increase in public
transport use. It is possible, as we shall see below, that the overall effect could be
increased levels of pollution. Such a policy would also be expensive to the
exchequer because of the increased subsidies needed.
IV. MODELLING THE IMPACTS OF POLICIES ON GREENHOUSE
GAS EMISSIONS
In this section, we model the impacts of a number of the alternative policies
discussed in Section III on transport demand and greenhouse gas emissions in the
passenger transport sector.
1. Structure of the Models
The forecasts are derived from a model that disaggregates the car fleet by engine
size and vintage (Acutt and Dodgson (1994a) provide a more detailed description
of the car model). There are nine engine size categories and 16 annual vintages
of car. Total fuel consumption, which is directly related to total carbon
emissions, is the sum of the product in any year of the number of vehicles in
each category multiplied by average annual kilometres driven by vehicles in that
category (themselves split into three types of road) multiplied by average fuel
consumption per kilometre by the vehicles in that class. The average fuel
consumption figures are derived from Department of Transport new car fuel
figures for vehicles of a particular vintage: these figures are published for three
types of driving (urban cycle, 90 kph and 120 kph) which are associated with the
three road types.
Petrol prices influence the demand for fuel in the model in three ways. First,
total car ownership depends on fuel prices, so that increases in fuel prices will
reduce the growth of car ownership (this also has second-round effects via the
rate at which new cars with different fuel consumption and emissions
characteristics are absorbed into the fleet). Second, changes in the price of petrolGreenhouse Gas Emissions from Transport
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alter the demand for travel in the form of kilometres run per annum by different
types of vehicle. The model incorporates base year annual kilometres, which
vary with the size and age of vehicle, but also with GDP, petrol prices and public
transport fares. A constant petrol price elasticity value of -0.15 based on the
results of previous empirical work (see Goodwin (1992)) is used to model this
effect. Third, the price of fuel affects new car fuel consumption. This is
modelled by an equation fitted to previous data which estimates new car fuel
consumption as a function of lagged petrol prices (logged values, lagged one,
four and seven years, gave the best fit) and a time trend to reflect the impact of
underlying technological progress in improving vehicle fuel efficiency.
Changes in fuel prices therefore have lagged effects on overall fuel
consumption as, first of all, annual kilometres and total car ownership vary in the
short term and then the fuel efficiency of the fleet changes as new vehicles are
introduced and gradually absorbed into the fleet over time.
Public transport demand distinguishes between six types of service: British
Rail InterCity, British Rail Network South East, British Rail Regional Railways,
the London Underground, local bus services in London, and local bus services
elsewhere. Although rail privatisation will blur the distinctions between the first
three categories, they were chosen because of the availability of series of annual
data on demand and on capacity.
Forecasting equations for the public transport modes are based on single-
equation, constant-elasticity models of demand, with demand depending on the
mode’s own fare, GDP and the price of petrol (Acutt and Dodgson, 1994b). The
latter impact is modelled via simulated cross-elasticities of demand between
public transport patronage and the price of motor fuel (Acutt and Dodgson,
1995).
2. Changes in Petrol and Diesel Prices
The British government rejected the European Commission’s autumn 1991
proposals to introduce a general carbon tax to deal with the problem of global
warming. The Commission’s tax would not be a pure carbon tax since, although
half would be based on the carbon content of the fuel, the other half would be
based on the energy content in order to ensure that nuclear power was not
excluded from the tax base. However, renewable sources of energy, which have
fewer adverse environmental consequences, would be left untaxed. The tax
would also grant short-term exemption to certain particularly fuel-intensive
heavy industries in order to preserve their international competitiveness.
Nevertheless, it would have the advantage that the fossil fuels with greater
carbon content (particularly coal) would be taxed more heavily than those with
lower carbon content (particularly natural gas). This would encourage fuel-
switching as well as fuel-saving (Pearson and Smith, 1991).Fiscal Studies
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Instead, the government adopted a two-pronged fiscal approach to reducing
carbon emissions. First, value added tax (VAT) was to be extended to domestic
fuel. This commodity had previously been zero-rated, but from April 1994 it was
taxed at the rate of 8 per cent. This was then to be increased to the standard rate
of 17½ per cent in April 1995. However, the move was very unpopular.
Although a compensation package for pensioners and others on low incomes was
proposed, the government failed to pass the increase through Parliament in its
November 1994 Budget. Consequently, VAT on domestic fuel remains at 8 per
cent.
The second half of the fiscal measures to deal with global warming was
increases in motor fuel duty. In early 1993, duty on unleaded fuel stood at 23.4
pence per litre. VAT was also levied at the standard rate. This meant that duty
plus VAT accounted for some 65 per cent of the typical pump price of 47 pence
per litre. In the March 1993 Budget, the Chancellor of the Exchequer announced
that the duty would be increased by at least 3 per cent a year in real terms every
year to combat global warming. In the November 1993 Budget, this was
increased to a commitment to raise duties by at least 5 per cent a year in real
terms. In November 1994, this pledge was reaffirmed, and duties on unleaded
were actually increased by 7.5 per cent in real terms to 30.44 pence per litre.
After the VAT increase on domestic fuel had been defeated in Parliament, an
emergency mini-Budget in December imposed a further 0.88 pence (2.9 per cent)
on petrol — 1.03 pence including VAT — together with increased duties on
alcohol and tobacco, to cover the anticipated shortfall in revenue.
The Chancellor of the Exchequer reiterated this commitment in his November
1995 Budget. Duty on petrol and diesel was to be increased by 3½ pence per litre
from 6 p.m. on 28 November. (In addition, duty on super-unleaded was to rise by
a further 3.9 pence per litre in May 1996 because of concern about the high
aromatic content of this particular fuel: see Royal Commission on Environmental
Pollution (1994, p. 124).)
We have modelled the impact of the government’s commitment to increase
real fuel duty by at least 5 per cent per annum. The petrol price series used in
what we describe as Scenario 1 allows for actual real fuel price changes and duty
increases up to early 1996. Further duty increases are then imposed on the
average of the ‘low’ and ‘high’ forecasts of the net price of motor fuel contained
in the Department of Trade and Industry’s 1995 energy use forecasts published
in Energy Paper number 65 (Department of Trade and Industry, 1995a). The
‘low’ forecast assumes constancy in real net prices, while the `high’ forecast
allows for a modest increase.
The Royal Commission on Environmental Pollution’s October 1994 report
recommended that real motor fuel prices be doubled between 1994 and 2005. We
model this by calculating the annual percentage growth rate to secure the




Motor fuel prices Public transport fares
Base scenario Constant at 1996 level. Constant
Motor fuel price scenarios
Scenario 1 Fuel taxes increased by 5 per
cent a year from 1996 on
average of Enerdy Paper no.
65 net price projections.
Constant
Scenario 2 Fuel prices doubled between
1994 and 2005 and constant
thereafter.
Constant
Public transport fare scenario Constant at 1996 level. Reduced by 50% in 1996
Note: GDP in all scenarios increases by 3.4 per cent in 1995, 3.0 per cent in 1996, 2.8 per cent per annum
between 1997 and 2000, and 2.5 per cent per annum after 2000.
constant in this scenario. This is labelled as Scenario 2 in Table 2, where we
summarise our forecasting assumptions.
Figure 1 shows the resulting forecasts of fuel prices in pence per litre at 1995
price levels, together with a base case in which prices are held at their early 1996
level. The figure also shows actual prices between 1960 and 1995 so as to
contrast the effects of the energy price shocks that occurred in the mid-1970s and
early 1980s with the proposed changes.
These fuel price projections are combined with forecasts of GDP and car
ownership. The medium-term GDP forecast is based on that of the Organisation
for Economic Co-operation and Development (OECD) up to the year 2000. In its
June 1995 Economic Outlook, the OECD projected annual UK growth in real
GDP at 3.4 per cent in 1995, 3.0 per cent in 1996 and 2.8 per cent a year between
1997 and 2000 (OECD, 1995, pp. 12 and 71). We have then presumed an annual
growth rate of 2.5 per cent per annum between 2000 and 2025. This growth rate
is also close to the average of the ‘low’ and ‘high’ growth rates used in the
government’s National Road Traffic Forecasts (Department of Transport, 1989)
for the years beyond the end of this century.
The car ownership forecasts are derived using a car ownership model
developed by Newton (Newton, 1996). Transport economists have often used a
logistic curve to model the growth of car ownership per head (see Department of
Transport (1989)). However, the rate of growth of car ownership per head in the
UK has been slow to decline in the way predicted by the logistic relationship as
ownership has grown, so Newton replaces the logistic curve by a Gompertz
relationship. This has the property that although the function is curved, there is
also an almost linear section between zero ownership and the saturation level.




Ct = cars per head;
St = saturation level of car ownership (this is estimated, from the point
at which growth of Ct becomes zero, at 0.61);
cph = a linear function of factors affecting car ownership, estimated by
transforming equation (1).
cph was estimated using co-integration techniques, with annual data from 1950
to 1993, as a function of the log of GDP per head, the log of the real price of
petrol, the log of new car prices, the log of bus fares, the log of rail fares and a
time trend. From this model, the estimated elasticity of car ownership per head
falls as ownership increases: for 1990, the estimated income elasticity is +0.60,
car price elasticity -0.06, petrol price elasticity -0.007, bus fare elasticity +0.09
and rail fare elasticity +0.03.
FIGURE 1
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FIGURE 2
Forecasts of Carbon Emissions from Cars
The forecasts of petrol prices under alternative scenarios were combined with
the long-term GDP forecasts, and with assumptions that real car prices and bus
and rail fares remain constant, to forecast car ownership per head. Total car
ownership was then predicted from the Office of Population Censuses and
Surveys’s 1992 population projections for Great Britain (Office of Population
Censuses and Surveys, 1995).
The GDP, car ownership and petrol price projections were then fed into the
car model to derive forecasts of emissions of CO2, NOx, CO and VOCs up to
2025. Figure 2 shows carbon emissions from cars. This shows that emissions
from cars are projected to continue to rise, although at a decelerating rate, if
petrol prices are held constant in real terms at their early 1996 levels. Carbon
emissions will also initially continue to rise quite sharply even with real petrol
price increases. However, they would peak in 2000 with the government’s petrol
tax policy and in 1999 with the sharper increase advocated by the Royal
Commission on Environmental Pollution. The model predicts that car carbon
emissions would return to their 1995 level by 2002 under the Royal
Commission’s proposed increases and by 2006 under the government’s strategy.
Carbon emissions would return to their 1991 levels by 2006 under the Royal
Commission scenario and by 2011 under the government scenario. Since we
have assumed that under Scenario 1, duties are increased indefinitely, whereas
under Scenario 2, prices are held constant after 2005, the petrol price and carbon





























Forecasts of NOx Emissions from Cars
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FIGURE 5
Forecasts of CO Emissions from Cars
lagged impacts of prices on car fuel economy, those for carbon emissions cross
in 2018.
Figure 3 shows NOx emissions from cars and illustrates the dramatic effect of
the fitting of catalytic converters (CATs). Up to 2006-07, the effect of the
increased proportion of the fleet fitted with CATs outweighs the effects of
increased road traffic. Beyond this date, most vehicles will be fitted, and so
further increases in road traffic will lead to some growth in NOx emissions
(though by then the ‘cold-start’ problem may have been resolved or reduced
through technological ‘fixes’ such as pre-warming). Figure 4 shows VOCs,
while Figure 5 shows CO projections. Again, CATs have a dramatic effect,
though one that is rather less marked in the case of VOCs than in those of these
other two pollutants.
Changes in Public Transport Fares
As noted in Section III, an alternative policy to achieve reductions in car
emissions is to encourage switches to public transport. We now consider the
impact of this policy on overall greenhouse gas emissions from the transport
sector. The policy we choose to model is that of a halving of fares on all public
transport modes — rail, underground and local bus services — from 1996
onwards. Such a reduction would increase demand for all these services in line
with the values of their own-price elasticities, but it would also reduce the





























particular public transport fare and the overall demand for car travel. Hence total
emissions could either rise or fall.
One difficulty in carrying out these particular simulations is in deciding how
to treat average passenger loads on buses and trains. Marginal switches in traffic
might permit average loads to rise as existing capacity is utilised more
effectively: hence average fuel use and emissions per passenger-kilometre will
fall. However, because the changes we are considering are major ones, we
choose to treat average passenger loadings, and hence average emissions per
passenger-kilometre, as fixed. Major changes in demand will certainly require
major changes in capacity, though one might expect some reductions in average
emissions per passenger-kilometre in practice.
Another difficulty is in dealing with emissions from electrically-powered rail
transport. Emissions vary with the primary fuel used. In 1994, 50.3 per cent of
electricity produced in the UK was generated from coal, 5.5 per cent from oil,
13.4 per cent from natural gas, 28.8 per cent from nuclear power, 0.6 per cent
from hydro and 1.4 per cent from other fuels (Department of Trade and Industry,
1995b, p. 99). Since we are considering the effects of changes in electricity
consumption, it is appropriate to consider marginal fuels, which we take to be
coal and natural gas, rather than the base load fuels of nuclear and hydro. We
therefore consider the relevant emission factors to be those for coal and natural
gas, weighted by their relative contributions to UK electricity generation in
1995.
FIGURE 6
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FIGURE 7
Total Surface Passenger Transport Carbon Emissions under Alternative Public
Transport Fare Scenarios
Figure 6 shows carbon emissions from the car fleet under constant public
transport fares and with the 50 per cent reduction. In order to compare the
impacts of different public transport fares, we hold motor fuel prices constant in
real terms at their early 1996 levels. The figure shows how reduced public
transport fares reduce carbon emissions from cars compared with the base case
simulation, though the effects are relatively modest. Carbon emissions are
forecast to be 1.4 per cent lower in 2000 and in 2010. Forecasts of other
greenhouse gas emissions from cars show NOx to be 1.3 per cent lower in 2000
and in 2010. VOC emissions are forecast to be 1.3 per cent lower in 2000 and
1.4 per cent lower in 2010. CO emissions are forecast at 1.2 per cent lower in
2000 and 1.4 per cent lower in 2010. Hence the halving of public transport fares
is only forecast to cut car emissions by a little under 1½ per cent.
The increase in demand for public transport services would increase
emissions from public transport. Figure 7 shows total surface transport emissions
(car plus public transport) of carbon on the assumption that average passenger
loads on different types of bus and train do not change. Total emissions of
carbon are forecast to rise, compared with the base case simulation, by 2.5 per
cent in 2000 and by 2.9 per cent in 2010. Total emissions of NOx and VOCs are
also forecast to rise, by 6.9 per cent in 2000 and by 9.4 per cent in 2010 in the
case of NOx (which is associated in particular with diesel buses), and by 1.2 per
cent in both years in the case of VOCs. On the other hand, total emissions of CO,
which is associated in particular with cars, are expected to fall by 0.8 per cent in
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V. CONCLUSIONS
The UK government’s commitment to increase real levels of duty on motor fuels
in order to help meet its carbon target under the Rio Convention represents a
clear example of the use of taxation to meet environmental goals. In this paper,
we have shown how such a policy will eventually reduce carbon emissions from
cars in Great Britain, though not by the year 2000. In contrast, fiscal policies will
be relatively ineffective compared with regulations in controlling other road
traffic atmospheric pollutants. In addition, the paper has shown how a policy of
increasing public transport modal share will be relatively ineffective in
controlling car emissions, and could be counter-productive in its impacts on total
transport sector emissions.
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